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where Ci, Ct and Cf (mg dm-3) are the concentration at initial stage, at time t, and at equilibrium, respectively; m (g) is the weight of the SAM sample; and V (cm3) Table 2 is the correlation matrix of the data shown in Table 1 . Volatile content (Cvol) was generally high in the range from 20.54 to 39.45 wt% (Table 1) . Regarding the relation with chemical compositions (Table 2) , it was found that samples with a higher Si-atomic ratio (Csi) have a lower Cool (correlation coefficient of simple regression, r= -0.920) ; conversely, samples with a higher Mg-atomic ratio (CMg) have a higher one (r= 0.731) . It is observed that all samples are mesoporous materials12), with average pore diameter (APD) of 3.3 to 11.5 nm (Table 1) . Specific surface area (SSA) and pore volume (PV) were in the range from 12 to 543 m2g-1 and 0.011 to 1.04 cm3g-1, respectively. High three-digit SSA values for all samples except SAM45, which has the largest CMg were observed (Table 1) . Although details depend on samples, the overall tendency is that samples with higher Csi have higher SSA
and PV values (Table 2) . On the contrary, those values decrease with increase of CMg. On the other hand, a straight forward correlation like the above was not found between pore characteristics and Al-atomic ratio (CAl) ( Table 2 ) . The above imply that pore structures of SAM 
Vol. Table  3 The correlation matrix for the uptake data of arsenate and arsenite ions 1)Distribution coefficient , 2)separation factor, 3)volatile density (volatile content per unit surface area which was calculated as a ratio of the volatile content to the specific surface area shown in Table 1 , except data for SAM45, 4) pH of the solution at equilibrium. Other abbreviations are the same as those in Fig. 7 .
species, the higher is its uptake selectivity using SAM sample. Table  2 •`4. composition of SAM sample and adsorbability of ionic species, following uptake experiment was carried out. Table  4 shows (25) bars in the equations denote a solid phase) . In other words, K+ uptake reaction on samples with high Csi and high cation selectivity advances chiefly as a result of Eq. 5); H+ equivalent to the uptake amount of K+ ions was released into liquid phase. Consequently, we infer that for samples with a higher uptake amount the pH of liquid phase decreases (Table 5 ).
•¬ Fig. 9 Relationship among the uptake amount of phosphate, potassium ions and a volatile density (VD) on sample surface, which was calculated as a ratio of volatile content to specific surface area for SAM samples, shown in Table 1 . Numerals in the figure show sample numbers.
rise of VD to ca. 1.5 mg m-2, and sharply decreased when it exceeded 1.5 mg m-2. Here, all samples with VD exceeding 1.5 mg m-2 represent cases which obviously generate SH-phase (Fig. 4) . Now, combining these results with the reaction mechanism displayed in Eqs. 6) and 7), it is inferred that in SAM samples, free OH-group amount in solid phase increases in proportion to CMg and reaches ca.
VD =1.5 mg m-2. However, for SAM samples with high CMg, there is not a further increase of free OH-group with a rise of CMg; it is considered that there is an increase in the volatile component amount of constituent water and CO32 -not involved in ion-exchange. Considering the above idea, it is postulated that Qp decreases in the order of SAM43 > SAM44 > SAM45 in inverse relation to XRD peak intensity of SH-phase (Fig. 4) in VD'_ 1.5 mg m-2.
3.8 Linear multiple regression analysis of ion uptake data As mentioned in 3.6, ion uptake amount of SAM sample was strongly controlled by their Cs; and CMg. Then, to evaluate numerically the relation between chemical compositions and ion adsorptivity of SAM samples, the following linear multiple regression model (Eq. 10) was applied to the data on potassium and phosphate ion uptake for all samples:
where QI (mmol g-1) is the uptake amount of K+ or phos- Fig. 10 Relationship between measured and calculated uptake amount of a) phosphate and b) potassium ions which were calculated by Eq. 11) and Eq. 12), respectively as mentioned in the text. Numerals in the figure a) show sample number.
phate (H2PO4-+HPO42-) ions in Table 4 , Csl and CMg are atomic ratios of Si and Mg in samples (Fig. 2) , and c is a 
